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                                    01631000  SOUTH FORK SHENANDOAH RIVER AT FRONT ROYAL, VA

LOCATION.-- Lat 38 °54'50", long 78 °12'40", Warren County, Hydrologic Unit 02070005, on left bank 0.7 mi downstream from bridge on
   State Highway 619, 1.0 mi west of Front Royal, and 3.5 mi upstream from confluence with North Fork.

DRAINAGE AREA.-- 1,642 mi 2.

                                                    WATER-DISCHARGE RECORDS

PERIOD OF RECORD.-- June 1899 to September 1906, September 1930 to current year. Monthly discharge only for some periods,
   published in WSP 1302.

REVISED RECORDS.--WSP 951: 1936(M). WSP 1171: 1935(M), 1937(M). WSP 2103: Drainage area.

GAGE.-- Water-stage recorder. Datum of gage is 469.38 ft above sea level. June 1899 to July 1906, nonrecording gage at site 1.0
   mi upstream at different datum.

REMARKS.--Records good except for period with ice effect, Jan. 21 to Feb. 7, which is poor. Large diurnal fluctuation at low
   and medium flow caused by powerplants upstream from station prior to 1954; occasional large diurnal fluctuation thereafter.
   National Weather Service gage-height telemeter at station. Maximum discharge, 130,000 ft 3/s, from rating curve extended above
   92,000 ft 3/s on basis of slope-area measurement of peak flow. Minimum gage height, 0.56 ft, Jan. 30, 1934. Water-quality
   records for some prior periods have been collected at this location.

EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum stage since at least 1870, that of Oct. 16, 1942.

EXTREMES FOR CURRENT YEAR.--Peak discharges greater than base discharge of 8,500 ft 3/s and maximum (*):

                                 Discharge     Gage height                                     Discharge     Gage height
         Date        Time         (ft 3/s)          (ft)                Date        Time         (ft 3/s)          (ft)

        Oct 1        0745        *7,890           *6.20                No peak greater than base discharge.

   Minimum discharge, 505 ft 3/s, Nov. 25, gage height, 1.30 ft.

                          DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1999 TO SEPTEMBER 2000
                                                       DAILY MEAN VALUES

        DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

          1      6690      588     1400      907     e580     1130     1360     1770      982     1970     1610      958
          2      4360      850     1160      864     e580     1080     1310     1620      924     1490     1500     1180
          3      2830      981     1020      836     e580     1030     1250     1430      833     1190     1340     1450
          4      2180     1360      896      813     e600      971     1230     1320      770     1120     1170     4520
          5      2060     1630      823      790     e630      947     1200     1230      687     1030     1230     4250

          6      1820     1570      804      774     e660      910     1210     1130      694      992     1080     3050
          7      1620     1340      792      730     e680      873     1210     1120      678      864      951     2840
          8      1430     1160      736      743      711      838     1230     1060      724      846      897     2240
          9      1270     1030      685      697      776      796     1430     1040      834      879      860     1820
         10      1280      931      667      719      721      786     1550      975      795      780      778     1560

         11      1330      864      689      754      781      782     1490      916      746      752      769     1360
         12      1220      799      693      742      848      880     1350      892      686      694      719     1320
         13      1110      750      759      784      900      979     1240      824      658      684      707     1160
         14      1040      723     1020      739      940     1170     1190      873      694      673      706     1130
         15       980      685     1310      708      985     1330     1130      790      772      722      702     1060

         16       930      669     2480      696     1120     1350     1100      742      974      698      688      959
         17       877      633     2620      685     1210     1290     1150      730     1550      642      679      909
         18       857      615     2110      681     1300     1180     1230      695     1740      633      706      881
         19       830      598     1800      677     1730     1160     1800      684     1540      610      761     1520
         20       813      585     1560      688     1800     1080     3130      675     1710      668      815     1910

         21       795      559     1450     e640     2580     1350     2720      684     1850      667      973     2710
         22       791      559     1440     e620     2490     3180     2380      779     2300      624      831     1750
         23       781      565     1380     e600     2130     5110     2100     1040     2000      654      767     1320
         24       727      541     1270     e600     1790     4000     1810     2060     1630      620      733     1090
         25       700      542     1240     e610     1570     3260     1630     1800     1350      606      743     1140

         26       694      551     1170     e610     1400     2860     1690     1430     1130      601      725     2260
         27       659      597     1120     e600     1310     2470     2470     1140     1040      634      744     3790
         28       645      800     1080     e570     1270     2180     2440     1060      980      639      774     3620
         29       623     1990     1040     e560     1200     1910     2130      950     1260      625      745     2910
         30       618     1700      994     e580      ---     1670     1970      913     1670      665      778     2300
         31       587      ---      941     e580      ---     1580      ---     1020      ---     1320      833      ---

        TOTAL   43147    26765    37149    21597    33872    50132    49130    33392    34201    25592    27314    58967
        MEAN     1392      892     1198      697     1168     1617     1638     1077     1140      826      881     1966
        MAX      6690     1990     2620      907     2580     5110     3130     2060     2300     1970     1610     4520
        MIN       587      541      667      560      580      782     1100      675      658      601      679      881
        CFSM      .85      .54      .73      .42      .71      .98     1.00      .66      .69      .50      .54     1.20
        IN.       .98      .61      .84      .49      .77     1.14     1.11      .76      .77      .58      .62     1.34
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                              01631000  SOUTH FORK SHENANDOAH RIVER AT FRONT ROYAL, VA--Continued

        STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1931 - 2000, BY WATER YEAR (WY)

                  OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

        MEAN     1158     1221     1476     1924     2225     2864     2441     1840     1330      802      939      977
        MAX      8678    10130     4795     7876    10600    10300     7963     4807     6586     2876     6807     9631
        (WY)     1943     1986     1973     1996     1998     1936     1987     1989     1972     1949     1955     1996
        MIN       225      242      268      285      348      632      516      578      377      252      281      314
        (WY)     1931     1931     1966     1966     1931     1981     1981     1977     1999     1966     1932     1965

        SUMMARY STATISTICS           FOR 1999 CALENDAR YEAR        FOR 2000 WATER YEAR           WATER YEARS 1931 - 2000

        ANNUAL TOTAL                      347941                     441258
        ANNUAL MEAN                          953                       1206                       1596
        HIGHEST ANNUAL MEAN                                                                       3189              1996
        LOWEST ANNUAL MEAN                                                                         680              1981
        HIGHEST DAILY MEAN                  6690     Oct  1            6690     Oct  1          114000       Oct 16 1942
        LOWEST DAILY MEAN                    212     Aug 12             541     Nov 24             107       Nov 18 1930
        ANNUAL SEVEN-DAY MINIMUM             224     Aug 10             557     Nov 20             152       Sep  6 1966
        INSTANTANEOUS PEAK FLOW                                        7890     Oct  1          130000       Oct 16 1942
        INSTANTANEOUS PEAK STAGE                                          6.20  Oct  1             a34.80    Oct 16 1942
        INSTANTANEOUS LOW FLOW                                          505     Nov 25              59       Jan 30 1934
        ANNUAL RUNOFF (CFSM)                    .58                        .73                        .97
        ANNUAL RUNOFF (INCHES)                 7.88                      10.00                      13.21
        10 PERCENT EXCEEDS                  1690                       2070                       3200
        50 PERCENT EXCEEDS                   795                        974                        951
        90 PERCENT EXCEEDS                   335                        633                        389

        a  From floodmarks.
        e  Estimated.

O N D
1999

J F M A M J J A S
2000

100

200

500

10001000

2000

5000

10,000

D
IS

C
H

A
R

G
E

,
IN

 C
U

B
IC

 F
E

E
T

 P
E

R
 S

E
C

O
N

D



64                                                      POTOMAC RIVER BASIN

                               01631000 SOUTH FORK SHENANDOAH RIVER AT FRONT ROYAL, VA--Continued

                                                     WATER-QUALITY RECORDS

PERIOD OF RECORD.-- July 1996 to current year.

                                 WATER-QUALITY DATA, WATER YEAR OCTOBER 1999 TO SEPTEMBER 2000

                                                                   BARO-              DIS-
                                                                   METRIC  AGENCY   CHARGE,                     SPE-
                                                                   PRES-    ANA-     INST.                      CIFIC
                                                TEMPER-  TEMPER-    SURE   LYZING    CUBIC              TUR-    CON-
                                   SAMPLE        ATURE    ATURE     (MM    SAMPLE     FEET    GAGE      BID-    DUCT-
             DATE      TIME         TYPE         WATER     AIR       OF     (CODE     PER    HEIGHT     ITY     ANCE
                                                (DEG C)  (DEG C)    HG)    NUMBER)   SECOND  (FEET)    (NTU)   (US/CM)
                                                (00010)  (00020)  (00025)  (00028)  (00061)  (00065)  (00076)  (00095)

         OCT
           01...       1000   ENVIRONMENTAL      17.1     17.5      743      USGS    7690      6.10      --      244
           19...       1000   ENVIRONMENTAL      13.9     10.5      750      USGS     865      1.59      --      290
         NOV
           05...       1140   BLANK                --       --       --      USGS      --       --       --       --
           05...       1145   ENVIRONMENTAL       9.6       --      752      USGS    1520      2.23      --      322
           15...       1345   ENVIRONMENTAL      11.3       --      738      USGS     689      1.53      --      214
           29...       1130   ENVIRONMENTAL       9.3       --      753      USGS    2000      2.61      --      314
           29...       1145   REPLICATE           9.3       --      753      USGS    1990      2.61      --      314
         DEC
           13...       1055   BLANK                --       --       --      USGS      --       --       --       --
           13...       1100   ENVIRONMENTAL       4.9      8.0      744      USGS     749      1.59      --      239
           16...       1100   ENVIRONMENTAL       6.2      5.6      744      USGS    2500      3.00      --      233
         JAN
           24...       1500   ENVIRONMENTAL       1.4      3.0      741      USGS     681      1.44      --      301
         FEB
           20...       1130   ENVIRONMENTAL       7.0     15.0      751      USGS    1780      2.43      --      300
           20...       1135   REPLICATE           7.0     15.0      751     VDCLS    1790      2.43     69       300
           25...       1115   ENVIRONMENTAL       9.1     24.0      746      USGS    1600      2.25      --      170
         MAR
           31...       1345   ENVIRONMENTAL      12.5     19.0      747      USGS    1540      2.18      --      173
         APR
           17...       1215   ENVIRONMENTAL      17.3     11.0      742      USGS    1160      1.78      --      204
           17...       1230   REPLICATE          17.3     11.0      742      USGS    1160      1.78      --      204
           21...       0915   ENVIRONMENTAL      15.7     17.5      733      USGS    2760      3.19      --      234
           28...       1000   ENVIRONMENTAL      13.9     14.0      741      USGS    2510      3.01      --      177
         MAY
           24...       1025   BLANK                --       --       --      USGS      --       --       --       --
           24...       1030   ENVIRONMENTAL      20.7     25.0      731      USGS    2450      2.96      --      227
           31...       1045   ENVIRONMENTAL      18.5     19.0      750      USGS    1120      1.87      --      191
         JUN
           13...       1545   ENVIRONMENTAL      28.9     28.5      745      USGS     689      1.46      --      265
           19...       1115   ENVIRONMENTAL      24.9     22.0      748      USGS    1450      2.17      --      256
           30...       1415   ENVIRONMENTAL      25.1     26.0      744      USGS    1750      2.41      --      217
         JUL
           06...       1030   ENVIRONMENTAL      26.0     24.0      742      USGS     997      1.77      --      253
         AUG
           01...       1245   ENVIRONMENTAL      27.0       --      745      USGS    1460      2.44      --      348
           31...       1245   ENVIRONMENTAL      24.9     23.0      746      USGS     856      1.85      --      323
         SEP
           05...       1140   BLANK                --       --       --      USGS      --       --       --       --
           05...       1145   ENVIRONMENTAL      23.3     18.0      748      USGS    4220      4.17      --      291
           21...       1145   ENVIRONMENTAL      20.2     20.5      760      USGS    2830      3.39      --      236
           25...       1030   ENVIRONMENTAL      20.8     11.0      743      USGS    1040      2.04      --      321
           27...       1300   ENVIRONMENTAL      15.8     16.1      751      USGS    4460      4.32      --      242
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                               01631000 SOUTH FORK SHENANDOAH RIVER AT FRONT ROYAL, VA--Continued

                                 WATER-QUALITY DATA, WATER YEAR OCTOBER 1999 TO SEPTEMBER 2000

                                     PH       PH     RESIDUE                              NITRO-   NITRO-   NITRO-
                                    WATER    WATER   TOTAL    RESIDUE  RESIDUE   NITRO-    GEN,     GEN,     GEN,
                                    WHOLE    WHOLE   AT 105    VOLA-   FIXED      GEN    AMMONIA  NITRITE  NITRATE
                          OXYGEN,   FIELD     LAB    DEG. C,   TILE,    NON      DIS-      DIS-     DIS-     DIS-
                            DIS-   (STAND-  (STAND-   SUS-     SUS-    FILTER-  SOLVED    SOLVED   SOLVED   SOLVED
                  DATE     SOLVED    ARD      ARD    PENDED   PENDED    ABLE     (MG/L    (MG/L    (MG/L    (MG/L
                           (MG/L)   UNITS)   UNITS)   (MG/L)   (MG/L)   (MG/L)   AS N)    AS N)    AS N)    AS N)
                          (00300)  (00400)  (00403)  (00530)  (00535)  (00540)  (00602)  (00608)  (00613)  (00618)

              OCT
                01...       8.2      7.8       --       --       --       --      1.6      .060     .014    1.24
                19...      10.1      8.9       --       --       --       --      1.1     <.020    <.010      --
              NOV
                05...        --       --       --       --       --       --       --     <.020    <.010      --
                05...      12.9      8.5       --       --       --       --      1.3     <.020    <.010      --
                15...      14.1      8.9      9.2       --       --       --       .60    <.020    <.010      --
                29...      11.5      8.0       --       --       --       --      1.3     <.020    <.010      --
                29...      11.5      8.0       --       --       --       --      1.3     <.020    <.010      --
              DEC
                13...        --       --       --       --       --       --       --     <.020    <.010      --
                13...      13.4      7.9       --       --       --       --       --     <.020    <.010      --
                16...      11.9      7.5       --       --       --       --      1.4     <.020    <.010      --
              JAN
                24...      11.7      8.6      8.8       --       --       --      1.3     <.020    <.010      --
              FEB
                20...      11.5      8.5       --       --       --       --      1.0     <.020    <.010      --
                20...      11.5      8.5       --      15        5       10       1.0     <.005     .005    <.808
                25...      16.0      8.5       --       --       --       --       .74    <.020    <.010      --
              MAR
                31...      11.5      8.4       --       --       --       --       .78    <.020    <.010      --
              APR
                17...       9.2      7.9      8.0       --       --       --       .69     .035    <.010      --
                17...       9.2      7.9       --       --       --       --       .67     .028    <.010      --
                21...       7.9      7.8       --       --       --       --       --      .096     .020     .983
                28...       9.4      7.8       --       --       --       --       .88     .034    <.010      --
              MAY
                24...        --       --       --       --       --       --       --     <.020    <.010      --
                24...       7.4      6.7       --       --       --       --      1.1      .123     .025     .649
                31...       9.1      8.0       --       --       --       --      1.3      .035     .025     .985
              JUN
                13...       8.3      8.7       --       --       --       --      1.1      .064     .012     .748
                19...       6.9      7.9       --       --       --       --      1.5      .066     .025    1.17
                30...       8.6      8.2       --       --       --       --      1.4      .039     .015    1.14
              JUL
                06...       8.4      8.6       --       --       --       --      1.4     <.020    <.010      --
              AUG
                01...       8.1      8.3       --       --       --       --      1.6     <.020     .013    1.34
                31...       9.1      9.1      9.1       --       --       --       .99    <.020    <.010      --
              SEP
                05...        --       --       --       --       --       --       --     <.020    <.010      --
                05...       7.3      7.9       --       --       --       --      1.5      .097     .012    1.14
                21...       8.2      7.6       --       --       --       --      1.1     <.020    <.010      --
                25...       8.3      8.2       --       --       --       --      1.4     <.020    <.010      --
                27...       8.9      7.5       --       --       --       --      1.3      .024    <.010      --
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                               01631000 SOUTH FORK SHENANDOAH RIVER AT FRONT ROYAL, VA--Continued

                                 WATER-QUALITY DATA, WATER YEAR OCTOBER 1999 TO SEPTEMBER 2000

                           NITRO-   NITRO-   NITRO-                     PHOS     PHOS-
                          GEN,AM-  GEN,AM-    GEN,             PHOS-    TOTAL   PHORUS             MAGNE-
                          MONIA +  MONIA +  NO2+NO3   PHOS-   PHORUS   SEDIMNT   ORTHO,  CALCIUM    SIUM,  SODIUM,
                          ORGANIC  ORGANIC    DIS-   PHORUS     DIS-    SUSP     DIS-     DIS-      DIS-    DIS-
                           DIS.     TOTAL    SOLVED   TOTAL    SOLVED   TOTAL   SOLVED    SOLVED   SOLVED  SOLVED
                  DATE     (MG/L    (MG/L    (MG/L    (MG/L    (MG/L    AS P    (MG/L     (MG/L    (MG/L    (MG/L
                           AS N)    AS N)    AS N)    AS P)    AS P)   (MG/L)   AS P)     AS CA)   AS MG)   AS NA)
                          (00623)  (00625)  (00631)  (00665)  (00666)  (00667)  (00671)  (00915)  (00925)  (00930)

              OCT
                01...        .35     1.7     1.25      .356     .150      --      .127      --       --       --
                19...        .15      .34     .991     .106     .080      --      .061      --       --       --
              NOV
                05...       <.10     <.10    <.050    <.008    <.006      --     <.010      --       --       --
                05...        .17      .25    1.11      .096     .084      --      .069      --       --       --
                15...        .16      .24     .435     .062     .060      --      .043    23.8      7.74     6.8
                29...        .17      .41    1.14      .201     .171      --      .153      --       --       --
                29...        .16      .45    1.12      .196     .172      --      .154      --       --       --
              DEC
                13...       <.10     <.10    <.050    <.008    <.006      --     <.010      --       --       --
                13...       E.10      .14     .984     .099     .091      --      .067      --       --       --
                16...        .15      .38    1.20      .174     .133      --      .110      --       --       --
              JAN
                24...        .16      .19    1.16      .135     .128      --      .097    34.9     11.5     10.2
              FEB
                20...        .19     1.2      .827     .103     .084      --      .069      --       --       --
                20...        --       --      .813      --      .080     .016    <.072      --       --       --
                25...        .13      .21     .607     .077     .072      --      .058      --       --       --
              MAR
                31...        .14      .54     .636     .107     .089      --      .075      --       --       --
              APR
                17...        .21      .74     .484     .164     .147      --      .116    22.3      7.47     4.6
                17...        .19      .44     .476     .154     .151      --      .124      --       --       --
                21...       E.10     <.10    1.00      .272     .190      --      .159      --       --       --
                28...        .15      .52     .726     .192     .132      --      .110      --       --       --
              MAY
                24...       <.10     <.10    <.050    <.008    <.006      --     <.010      --       --       --
                24...        .46      .50     .674     .140     .147      --      .121      --       --       --
                31...        .27      .39    1.01      .169     .155      --      .129      --       --       --
              JUN
                13...        .32      .41     .760     .201     .190      --      .158      --       --       --
                19...        .34      .51    1.20      .226     .195      --      .166      --       --       --
                30...        .23      .37    1.15      .179     .157      --      .136      --       --       --
              JUL
                06...        .29      .33    1.09      .146     .140      --      .118      --       --       --
              AUG
                01...        .27      .40    1.35      .273     .272      --      .234      --       --       --
                31...        .26      .30     .725     .187     .181      --      .145    36.5     13.5     12.4
              SEP
                05...       <.10     <.10    <.050    <.008    <.006      --      .015      --       --       --
                05...        .36      .64    1.16      .225     .176      --      .152      --       --       --
                21...        .19      .35     .867     .153     .112      --      .096      --       --       --
                25...        .29      .32    1.12      .174     .154      --      .132      --       --       --
                27...        .31      .69     .988     .217     .129      --      .108      --       --       --
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                               01631000 SOUTH FORK SHENANDOAH RIVER AT FRONT ROYAL, VA--Continued

                                 WATER-QUALITY DATA, WATER YEAR OCTOBER 1999 TO SEPTEMBER 2000

                                                                                          ALKA-   SOLIDS,
                           POTAS-   CHLO-             FLUO-   SILICA,            MANGA-  LINITY   RESIDUE
                            SIUM,   RIDE,   SULFATE   RIDE,    DIS-     IRON,    NESE,   WAT DIS  AT 180    SEDI-
                            DIS-    DIS-     DIS-      DIS-    SOLVED    DIS-     DIS-   TOT IT    DEG. C   MENT,
                           SOLVED   SOLVED   SOLVED   SOLVED   (MG/L    SOLVED   SOLVED   FIELD     DIS-    SUS-
                  DATE     (MG/L    (MG/L    (MG/L    (MG/L     AS      (UG/L    (UG/L   MG/L AS   SOLVED   PENDED
                           AS K)    AS CL)  AS SO4)   AS F)    SIO2)    AS FE)   AS MN)   CACO3    (MG/L)   (MG/L)
                          (00935)  (00940)  (00945)  (00950)  (00955)  (01046)  (01056)  (39086)  (70300)  (80154)

              OCT
                01...        --       --       --       --       --       --       --       --       --      300
                19...        --       --       --       --       --       --       --       --       --       11
              NOV
                05...        --       --       --       --       --       --       --       --       --       --
                05...        --       --       --       --       --       --       --       --       --        4
                15...       1.7      9.1      9.3      <.1       .3       30      E1        --      124        1
                29...        --       --       --       --       --       --       --       --       --       18
                29...        --       --       --       --       --       --       --       --       --       --
              DEC
                13...        --       --       --       --       --       --       --       --       --       --
                13...        --       --       --       --       --       --       --       --       --        5
                16...        --       --       --       --       --       --       --       --       --       28
              JAN
                24...       2.1     13.3     11.4      <.1       .3       20      E2        --      166        4
              FEB
                20...        --       --       --       --       --       --       --       --       --        8
                20...        --       --       --       --      1.8       --       --       --       --       --
                25...        --       --       --       --       --       --       --       --       --        4
              MAR
                31...        --       --       --       --       --       --       --       --       --        5
              APR
                17...       1.8      6.8      8.7      <.1      2.8       40       7        73      108        3
                17...        --       --       --       --       --       --       --       73       --        4
                21...        --       --       --       --       --       --       --       --       --       35
                28...        --       --       --       --       --       --       --       --       --       26
              MAY
                24...        --       --       --       --       --       --       --       --       --       --
                24...        --       --       --       --       --       --       --       --       --       82
                31...        --       --       --       --       --       --       --       --       --       10
              JUN
                13...        --       --       --       --       --       --       --       --       --        2
                19...        --       --       --       --       --       --       --       --       --       18
                30...        --       --       --       --       --       --       --       --       --       15
              JUL
                06...        --       --       --       --       --       --       --       --       --        3
              AUG
                01...        --       --       --       --       --       --       --       --       --        6
                31...       2.8     13.8     11.1      <.1      4.0      E10       3       137      191        2
              SEP
                05...        --       --       --       --       --       --       --       --       --       --
                05...        --       --       --       --       --       --       --       --       --       30
                21...        --       --       --       --       --       --       --       --       --       18
                25...        --       --       --       --       --       --       --       --       --        2
                27...        --       --       --       --       --       --       --       --       --       49
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